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DETAILED ACTION 
Election/Restrictions 

1. Applicant's election of Invention of Embodiment of Figures 15-19, claims 17-20, 24, 26- 
33, 35, 38-77, 80-82 and 84-87 in the reply filed on 04/21/05 is acknowledged. Because 
applicant did not distinctly and specifically point out the supposed errors in the restriction 
requirement, the election has been treated as an election without traverse (MPEP § 818.03(a)). 

Applicant's election without traverse of Invention of Embodiment of Figures 15-19, 
claims 17-20, 24, 26-33, 35, 38-77, 80-82 and 84-87 in the reply filed on 04/21/05 is 
acknowledged. 

Claims 21-23, 25, 34, 36, 37, 78, 79, 83, 88-103 are withdrawn from further 
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected Invention, there being 
no allowable generic or linking claim. Election was made without traverse in the reply filed on 
04/21/05. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 41-43 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In claim 41 , it is unclear as to independent claim 17 does not recited any gate electrode and 
spacers. 
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Claim Rejections - 35 USC §102 
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

Claims 17, 18, 20, 24, 26-33, 35, 38-43, 48, 50-61, 66-71, 74-77, 81, 82 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Chen et al. (PN 6891,192). 
Chen et al. discloses, as shown in Figures 1-18, a method of forming a semiconductor chip, the 
method comprising: 

providing a semiconductor substrate (18,14) comprising a first semiconductor material 
with a first natural lattice constant; 

forming first and second active regions in the semiconductor region 
forming a gate stack (25) over the second active region; 
forming a masking layer (58) over the first active region; 

after forming the masking layer, forming at least one recess (60) in a portion of the 
second active region not covered by the gate stack; 

growing a second semiconductor material (62) in the at least one recess, the second 
semiconductor material having a second natural lattice constant that is different than the first 
natural lattice constant; 
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forming source and drain regions in the second active region to form a first strained 
channel transistor; 

removing the masking layer; 

forming a semiconductor component (45) in the first active region. 

Regarding claim 18, Chen et al. discloses the step of forming first and second active regions 
comprises the steps of: 

forming trenches (17) to define the active regions; 

filling the trenches with a trench filling material; 

doping the active regions. 

Regarding claim 20, Chen et al. discloses forming the second semiconductor material comprises 
performing a selective epitaxy step. 

Regarding claim 24, Chen et al. discloses forming the source and drain regions comprises 
performing an ion implantation step. 

Regarding claim 26, Chen et al. discloses the gate stack comprises a gate electrode (26) 
overlying a gate dielectric (13). 

Regarding claim 27, Chen et al. discloses the gate stack further comprises a gate mask (52) 
overlying the gate electrode. 
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Regarding claim 28, Chen et al. discloses the second natural lattice constant is larger than the 
first natural lattice constant. 

Regarding claim 29, Chen et al. discloses the first semiconductor material comprises silicon and 
the second semiconductor material comprises silicon and germanium. 

Regarding claim 30, Chen et al. discloses forming source and drain regions comprises P-typed 
doped regions. 

Regarding claim 31, Chen et al. discloses the second natural lattice constant is smaller than the 
first natural lattice constant. 

Regarding claim 32, Chen et al. discloses the first semiconductor material comprises silicon and 
the second semiconductor material comprises silicon and carbon. 

Regarding claim 33, Chen et al. discloses the method further comprising a step of forming 
silicide on the gate stack, the source region, and the drain region of the strained channel 
transistor. 

Regarding claim 35, Chen et al. discloses the semiconductor component comprises a transistor. 
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Regarding claim 38, Chen et al. discloses the method further comprising: 

forming a disposable film over the second active region, the disposable film overlying the 

gate stack; 

processing the disposable film to form disposable spacers on sidewalls of the gate stack 
in the second active region; 

wherein the at least one recess is formed adjacent a disposable spacer. 

Regarding claim 39, Chen et al. discloses the method further comprising removing the 
disposable spacers, and forming spacers on the sidewalls of gate stack. 

Regarding claim 40, Chen et al. discloses forming semiconductor component comprising 
forming a second gate stack over the first active region, wherein the first gate stack and second 
gate stack each comprises a gate electrode overlying a gate dielectric. 

Regarding claim 41, Chen et al. discloses the hard mask over the gate stack. 

Regarding claim 42, Chen et al. discloses the hard mask comprises multiple layers of material. 

Regarding claim 43, Chen et al. discloses the method further comprising, after growing the 
second semiconductor material, removing the hard mask. 
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Regarding claim 48, Chen et al. discloses the method further comprising, after forming the 
source and drain regions, forming a fist conductive material on the source and drain regions. 

Regarding claim 50, Chen et al. discloses, as shown in Figures 1-18, a method of forming a 
semiconductor device, the method comprising: 

providing a semiconductor substrate (18,14) comprising a first semiconductor material, 
the substrate including a first active region and a second active region, the first active region 
having a first gate stack (25) formed thereon and the second active region having a second gate 
stack (45) formed thereon; 

forming a film over first active region and second active region; 

forming spacers (29) on sidewalls of the second gate stack in the second active region; 

etching a source recess and a drain recess (60) on opposing sides of the second gate stack, 
the source recess and the drain recess spaced from the channel region by the spacers; 

growing a second semiconductor material (62) in the source recess and the drain recess. 

Regarding claim 5 1 , Chen et al. discloses the first gate stack and second gate stack each 
comprise a gate electrode (26,42) overlying a gate dielectric (13). 

Regarding claim 52, Chen et al. discloses the method further comprising a hard mask overlying 
the gate electrode. 
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Regarding claim 53, Chen et al. discloses the hard mask comprises multiple layers (upper portion 
and lower portion of the masking layer) of hard mask material. 

Regarding claim 54, Chen et al. discloses the hard mask comprises silicon oxide (oxide from a 
TEOS, BSG, ASG, PSG, BPSG). 

Regarding claim 55, Chen et al. discloses the method further comprising, after growing the 
second semiconductor material, removing the hard mask. 

Regarding claims 56 and 61, Chen et al. discloses the first semiconductor material comprises 
silicon. 

Regarding claim 57, Chen et al. discloses the second semiconductor material comprises silicon 
and germanium. 

Regarding claim 58, Chen et al. discloses the second semiconductor material comprises silicon 
and carbon. 

Regarding claim 59, Chen et al. discloses the semiconductor substrate comprises an insulator 
layer (18) underlying the first semiconductor material. 
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Regarding claim 60, Chen et al. discloses the semiconductor substrate comprises a relaxed SiGe 
layer underlying the first semiconductor material. 

Regarding claim 66. Chen et al. discloses the method further comprising: 

forming a first source region and a first drain region in the first active region oppositely 

adjacent to the firs gate stack; 

forming a second source region and a second drain region in the second active region 

oppositely adjacent to the second gate stack. 

Regarding claim 67, Chen et al. discloses the method further comprising, after forming the first 
source region and the first drain region, forming a first conductive material on the first source 
region and the first drain region. 

Regarding claim 68, Chen et al. discloses the first conductive material comprises cobalt silicide 
CoSi. 

Regarding claim 69, Chen et al. discloses the method further comprising, after forming the 
second source region and the second drain region, forming a second conductive material on the 
second source region and the second drain region (not shown, Col. 4, lines 6-12). 

Regarding claim 70, Chen et al. discloses the second conductive material comprises cobalt 
silicide CoSi. 
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Regarding claim 71, Chen et al. discloses forming spacer on sidewalls of the second gate stack 

comprises:. 

forming a disposable film over the second active region including the second gate stack; 
forming disposable spacers by etching the disposable film. 

Regarding claim 74, Chen et al. discloses the method further comprising removing the 
disposable spacers after forming the source recess and the drain recess. 

Regarding claim 75, Chen et al. discloses the method further comprising, after growing the 
second semiconductor material, forming spacers on sidewalls of the first gate stack and the 
second gate stack. 

Regarding claim 76, Chen et al. discloses the spacers on the sides of first and second gate staks 
are composite spacers. 

Regarding claim 77, Chen et al. discloses growing a second semiconductor material comprises a 
performing selective epitaxy process. 

Claim Rejections - 35 USC §103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 19, 44-47, 49, 62-65, 72, 73, 80 and 84-87 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chen et al. (PN 6,891,192). 

Regarding claim 19, Chen et al. discloses the claimed invention including the method of forming 
the semiconductor chip as explained in the rejection above. Chen et al. does not disclose 
forming the second semiconductor material comprises performing a chemical vapor deposition 
step. However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the second semiconductor material of Chen et al. by performing a 
chemical vapor deposition step because this technique is commonly used to form the 
semiconductor layer. 

Regarding claims 44-47, 62-65 and 80, Chen et al. discloses the claimed invention including the 
method of forming the semiconductor chip as explained in the rejection above. Chen et al. does 
not disclose the material of the second semiconductor material or a gate dielectric. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
form the second semiconductor material of Chen et al. having the materials as that claimed by 
Applicant, since it has been held to be within the general skill of a worker in the art to select a 
known material on the basis of its suitability for the intended use as a matter of obvious design 
choice. In re Leshin, 125 USPQ 416. 
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Regarding claim 49, Chen et al. discloses the claimed invention including the method of forming 
the semiconductor chip as explained in the rejection above. Chen et al. further discloses the first 
conductive material comprises cobalt silicide. Chen et al. does not disclose the material of the 
first conductive material. However, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to form the first conductive material of Chen et al. having the 
materials as that claimed by Applicant, since it has been held to be within the general skill of a 
worker in the art to select a known material on the basis of its suitability for the intended use as a 
matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claim 72, Chen et al. discloses the claimed invention including the method of forming 
the semiconductor chip as explained in the rejection above. Chen et al. further discloses forming 
a disposable film and etch the disposable film to form the disposable spacer. Chen et al. does not 
disclose a masking layer over a portion of the disposable film. However, it would have been 
obvious to one of ordinary skill in the art at the ]time the invention was made to form a masking 
layer over a portion of the disposable film in order to etch the layer underneath the masking 
layer. 

Regarding claim 73, Chen et al. discloses the claimed invention including the method of forming 
the semiconductor chip as explained in the rejection above. Chen et al. further discloses forming 
the disposable by etching. Chen et al. does not disclose etching comprises performing a plasma 
etch process or a wet etch process. However, it would have been obvious to one of ordinary skill 
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in the art at the time the invention was made to perform the etching by a plasma etch process or a 
wet etch process because this technique is commonly used to etch the dielectric layer. 

Regarding claim 84, Chen et aL discloses the claimed invention including the method of forming 
the semiconductor chip as explained in the rejection above. Chen et al. further discloses forming 
second spacers adjacent the second gate stack. Chen et al. does not disclose a step of forming a 
second masking layer over the first active region and etching the dielectric layer over the second 
active region to form second spacers adjacent the second gate stack. However, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to form a 
second masking layer over the first active region and etching the dielectric layer over the second 
active region to form second spacers since this technique is commonly used to form the spacers. 

Regarding claim 85, Chen et al. discloses implanting a source region and a drain region 
comprises implanting a source region and a drain region in the second active region aligned with 
the second spacers. . 

Regarding claim 86, Chen et al. discloses the method further comprising, after implanting the 
source region and the drain region, removing the disposable spacers and the second spacers. 

Regarding claim 87, Chen et al. discloses the claimed invention including the method of forming 
the semiconductor chip as explained in the rejection above. Chen et al. does not disclose 
forming the lightly doped regions adjacent the gate stacks.- However, it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to form the lightly 
doped regions adjacent the gate stacks in order to reduce the hot carrier effect and to improve the 
performance of the transistors. 



Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hung K. Vu whose telephone number is (571) 272-1666. The 
examiner can normally be reached on Mon-Thurs 6:00-3:30, alternate Friday 7:00-3:30, Eastern 
Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on (571) 272-1732. The Central Fax Number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 
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Hung Vu 

Primary Examiner 



